• The first embryonic platelets are produced by a unique lineage of diploid cells not polyploid megakaryocytes.
Introduction
Blood cell formation first occurs within the embryonic yolk sac (YS) To better understand how platelet production proceeds in the YS, we have employed a combination of functional assays, transcriptomics, imaging and gene-disruption to investigate the relationship between HPCs and generation of the first platelet-forming cells.
Methods
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, Runx1 LacZ/LacZ 6 , and Runx1 Developmental stages were determined morphologically or by counting somite pairs.
For CFU-MK culture MegaCult-C (StemCell Technologies) was used as previously described For personal use only. on October 4, 2017. by guest www.bloodjournal.org From Proplatelet assays were performed using serum-free medium 9 . Timelapse imaging was performed using microgrid arrays (Microsurfaces) attached to coverslip chamber slides 10 .
An LSM 780 microscope was used for confocal imaging. Analysis was performed using Imaris (Bitplane).
For transcriptome analyses, samples were hybridized to Illumina Expression BeadChips (ArrayExpress accession: E-MTAB-2625), and analyzed using limma.
Results and discussion
Although MK-CFUs have been functionally identified in the YS . To address this, we isolated cells expressing CD45 and/or CD41 from E9.5 and E10.5 YS ( Figure 1A ) and performed in vitro colony forming assays. At both stages, all MK-CFUs present in whole YS were accounted for by the conventional HPC population ( Figure 1B , Figure S1 ).
We found that platelets first entered the peripheral blood from E9.5, increasing rapidly in number by E10.5 ( Figure 1C ). It would therefore be expected that the cells responsible for platelet production are terminally differentiated by E10.5. Hallmarks of mature MKs are their highly polyploid nuclei and the ability to form proplatelets 13 . Proplatelets can be acutely induced ex vivo from MKs within hours 1 4 , while production of proplateletforming MKs from fetal precursors require at least four days 1 5 . We found that after 72hrs in vitro HPCs generated polyploid MKs but proplatelets were rarely Approximately half of the low-ploidy CD45 -CD41 high cells acutely produced proplatelets in vitro ( Figure 1G ). Similarly to fetal liver MKs 1 6 in vitro thrombopoiesis was not THPO dependent ( Figure S2D ), but surprisingly proplatelets were formed while in a diploid state ( Figure 1H ). 
CD41
high CD42D + cells were generated in vitro from E7.5 and E7.75 YS, but acute proplatelet formation was rarely observed, and only from E7.75
( Figure 2A ). By E8.5 CD41 low/-TER119 + primitive erythroid (EryP) 11 and VE-CADHERIN + (VECAD)CD41 high HPC lineages can be prospectively isolated 11, 17 . Accompanying these, we identified a population of VECAD -CD41 high cells that encompassed all CD42D + cells ( Figure 2B ), indicating that they might include acute proplatelet-forming cells. . We reasoned that a more Using two independent Runx1-null lines 6, 7 (both carrying the null allele through the germline), we found that the E8. . A key challenge will now be to experimentally define when HPC-derived conventional MKs supersede DPFCs to become the source of platelets during fetal life.
For 
